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Fetal Pig Dissection

Day 1: Introduction to the fetal pig

Objectives

· Review Terminology and techniques for dissection

· Inventory dissecting materials

· Obtain bagged fetal pigs

Become familiar with the terms and structures that are in bold print below. 

Modify Figure 21.6 or make your own sketch with any additional details needed for future reference.

1) Distinguish and identify the following anatomical regions or descriptions:

a. caudal, pelvic, pectoral, cranial regions


b. Anterior/posterior

c. Saggital/transverse

d. Dorsal/ventral

e. Saggital plane/frontal plane

f. Medial/lateral

g. The midsaggital cut line

h. Proximal/distal 

2) Locate the following body regions on your pig:

a. Head

b. Neck

c. Trunk

i. Thorax

1. thoracic cavity

ii. Abdomen

1. abdominal (peritoneal) cavity

d. Tail

3) Examine the head and identify:

a. External nostrils - nares
b. Auricle
c. Nictitating membrane
4) Examine the pigs skin and review its functions.

a. Is there any epitrichium (embryonic skin) – it may be found laying over the skin?

b. Does your pig have hair?

5) Locate the umbilical cord

a. Locate the primary vessels:

i. Umbilical arteries

ii. Umbilical vein

iii. Allantoic stalk

b. Which vessel would carry oxygen rich blood?


c. Which vessel would carry oxygen poor blood?


d. Which vessel would carry blood high in nutrients?


e. Which vessel would carry blood with a high concentration of metabolic wastes?


6) Sex your pig

a. Locate the urogenital opening, a common opening from the urinary and reproductive tracts

i. Male:

1. urogenital opening caudal to the umbilical cord

2. scrotal sacs will be present ventral to the anus and caudal to the hind legs

ii. Female

1. urogenital opening located below the tail, ventral to the anus

2. labia surround this opening

3. genital papilla is just ventral to the urogenital opening

iii. mammilary pappilae are present in both pigs.
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Day 2: Digestive System

Objectives

Complete dissection of the mouth and abdominal cavity

Identify the primary structures of the digestive tract

1) Hold the pig ventral side up in the dissecting pan and use twine to tie the two anterior legs together and the two posterior legs together, leaving enough twine to slip under the dissecting pan.  The pig should be in positioned “spread eagle” in the pan, ventral side up.

2) Identify and summarize function

a. Paired nares

b. [image: image1.png]Teeth

Hard palate

Soft palate

Opening into the
nasal chamber

Esophagus

Glottis

Epiglottis

Tongue with papillae



Tongue

c. Sensory papillae
3) Expose the structures of the mouth cavity

a. Use scsissors or a sharp blade to cut at the corners of the mouth along the line of the tongue.  Continue to cut until the lower jaw can be lowered, being careful not to cut into the roof of the mouth cavity.  

i. Identify and summarize function

1. salivary gland
b. Continue to cut, pulling down on the lower jaw until your cuts reach the muscle and tissue at the back of the mouth. Cut through this muscle until lowering the jaw exposes the back of the mouth cavity.

i. Identify and summarize function

1. Tongue with papillae

2. Hard palate (anterior to the soft palate and marked by ridges)

3. Soft palate

4. Unerupted teeth

5. Pharynx

6. Epiglottis
c. Probe into the nasal chamber through the opening at the rear of the soft palate

i. The esophagus is just posterior to the opening into the nasal chamber (just dorsal to the opening into the respiratory tract).


4) [image: image2.png]


Expose the digestive structures in the abdominal region by  opening the posterior portion of the abdominal cavity

a. Use the scalpel to make a shallow midventral incision from the base of the throat to the umbilical cord

b. Cut lateral incisions around each side of the umbilical cord and continue the two incisions, one to the medial surface of each leg.

c. Use scissors to cut deep into the lateral incisions beside the cord until you penetrate into the abdominal cavity, piercing the parietal peritoneum (the peritoneal membrane).  Use scissors to cut through the body wall along the two lateral incisions to the legs and around the umbilical cord.

d. Pull lightly on the umbilical cord, which, if your dissection is correct, should pull back easily, with the only remaining attachment being the umbilical vein, which passes from the umbilical cord to the liver.  Cut through the umbilical vein, leaving a stub at each end.  Tie a string around each stub to identify them later.  This should free the flap of body wall, which may now be reflected toward the tail, exposing the abdominal organs.

5) Lift the liver to see the organs that lie beneath it
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Identify and summarize function:

i. liver

ii. gall bladder

iii. diaphragm

iv. esophagus 

v. stomach

vi. gastric rugae

vii. spleen (along the greater curvature of the stomach)

viii. small intestine

ix. large intestine

x. rectum

xi. umbilical arteries

xii. pancreas

xiii. mesentery
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Day 3 : Excretory System : Reproductive System

Objectives

Complete the abdominal cavity dissection

Identify the primary structures of the excretory system

Identify the primary structures of the reproductive system

Excretory System
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1) Locate the blood vessels serving the kidneys, the renal artery and renal vein, lying deep to the parietal peritoneum lining the abdominal cavity.

2) Dissect the left kidney:

a. Leaving the kidney in the body and attached to all blood vessels and tubes, make a frontal section along the outer periphery, dividing it into dorsal and ventral portions.

b. Identify and summarize function

i. Renal cortex

ii. Renal pelvis

iii. Renal medulla

iv. Renal pyramids

v. Ureter

3) Follow the ureter as it exits the kidney at its medial border and turns to run caudally beside the dorsal aorta.  Also, locate the ureter draining the right kidney and trace it to the urinary bladder.  In the fetal pig, the urinary bladder is an elongate structure lying between the two umbilical arteries.  It narrows into the small allantoic stalk, which can be seen in cross section within the umbilical cord.

4) Pull on the umbilical cord, extending the urinary bladder, and locate a single tube, the urethra, exiting the urinary bladder near the attachments of the ureters.  

a. In male pigs the urethra leads to the penis.

b. In female pigs, the urethra joins the vagina, forming a chamber, the vaginal vestibule.

Reproductive system

* You will dissect the reproductive system of only one sex.  However, you should observe the dissection of a pig of the opposite sex and be able to identify and describe the structures of both sexes.

Male
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Expose the structures of the male reproductive system.  The penis is located in the flap of the ventral body wall caudal to the umbilical cord.  To prevent damage, locate it before you make an incision.  Hold the flap between your fingers and feel for the lord like penis just below the skin.  Once you locate the penis, using scissors, begin  at the urogenital opening and make a longitudinal incision, extending caudally, just through the skin.  Push aside the skin and use the probe to locate and expose the penis from the orifice caudally until it turns dorsally to meet the urethra.

2) Next, begin to expose the tesis, epididymis, and ductus deferens.  

a. Locate the ureters and identify the left ductus deferens and the right ductus deferens.
b. Follow a ductus deferens outward and caudally to the inguinal canal leading to the scrotum.
c. Use scissors to carefully along the canal to expose the testis, lying in a membranous sac.  Remove this sac.

3) Identify and summarize function

a. Testicles - a bean shaped gonad.  The testes first develop in the abdominal cavity and descend before birth into the scrotal sacs.

b. Epididymae.  The epididymis is a convoluted duct that originates at the cranial end of the testis, extends caudally to one side, then turns and continues cranially as the ductus deferens.

c. Ductus deferens – a duct that leads away from the epididymis back into the abdominal cavity, where it loops over the ureter and enters the urethra.
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Female
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Use scissors to make a median longitudinal incision, cutting through the skin posterior to the umbilical cord.  Push aside skin and muscles and probe in the midline to locate the pubic symphysis, the portion of the pelvic girdle that fuses in a position ventral to many of the female reproductive structures and the rectum.  Use scissors to cut through the muscles and symphysis.

2) Locate the ovaries in the abdominal cavity just caudal to the kidneys.  They are a pair of small, bean shaped organs, one caudal to each kidney.  The oviducts attach the ovaries to the horns of the uterus.

3) The body of the uterus lies dorsal to the urethra.  Push the urethra aside and use a probe to separate the urethra from the uterus.

4) The body of the uterus leads to the cervix of the uterus, which leads into the vagina.  To identify these regions, you must open the uterus.  Without disturbing the junction of the urethra and the reproductive structures, use scissors to make a longitudinal, lateral incision in the reproductive structures and push back the sides, exposing the interior.  With this interior view, you should be able to identify all parts of the uterus, the vagina, and opening to the urethra into the reproductive tract. 

a. Identify the cervix, easily identified by the presence of internal ridges.

b. The vagina joins the urethra to form a common chamber, the vaginal vestibule, leading to the outside of the body.

c. The outer opening is the urogenital opening, first viewed on day one through external examination.
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Fetal Pig Dissection

Day 4 : Glands of the Neck Region, Respiratory System: Heart and Pulmonary Circuit

Glands of the Neck Region, Respiratory System

To study the glands and respiratory structures of the neck, you must first open the thoracic cavity and then remove the skin and muscles in the neck region. This will expose several major glands that lie in the neck region in close proximity to the respiratory structures. 
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Begin the dissection by opening the thoracic cavity, which houses the heart and lungs, and making an incision that extends to the jaw. 

a. Use scissors to deepen the superficial incision previously made anterior to the abdominal cavity, and continue deepening this incision to the base of the lower jaw. 

b. Cut through the body wall in the region of the thorax, clipping through the ribs slightly to the right or left of the sternum (the flat bone lying midventrally to which ribs attach). 

c. Continue the incision past the rib cage to the base of the lower jaw. 

2) Using the blunt probe to separate tissues, carefully remove the skin and muscles in the neck region. You will expose the thymus gland on each side of the neck. This gland is large in the fetal pig and in young mammals, but regresses with age. It plays an important role in the development of the body's immune system. 

3) Push the two thymus masses to the side to expose the larynx and trachea lying deep in the masses.  The glottis leads into the larynx, an expanded structure through which air passes from the mouth to the narrower trachea. The larynx houses vocal cords. 

4) A small reddish gland, the thyroid gland, covers the trachea. The thyroid gland secretes hormones that influence metabolism. Push this gland aside and observe the rings of cartilage that prevent the collapse of the trachea and allow air to pass to the lungs. Push aside the trachea to observe the dorsally located esophagus. 

5) Follow the trachea caudally to the pleural cavities housing the lungs.  The trachea branches into bronchi, which lead into the lobes of the lungs
6) Tease apart lung tissues to observe that the larger bronchi branch into smaller and smaller bronchi.  When the tubes are about 1-2mm. In diameter, they are called bronchioles.  Bronchioles continue to branch and ultimately lead microscopic alveoli (not visible with the naked eye).

The Heart and the Pulmonary Blood Circuit 

The heart and lungs lie in the pericardial and pleural (Gk. for "rib") cavities, respectively; within the thoracic cavity. In your dissection of the heart and blood vessels, you will distinguish the two circulatory pathways found in mammalian circulation: the pulmonary circuit, which carries blood from the heart to the lungs in arteries and back to the heart in veins; and the systemic circuit, which carries blood from the heart to all organs but the lungs and back.

1) In the fetal pig, expose the heart lying in the pericardial cavity between the two pleural cavities. Gently push open the rib cage, using scissors and a probe to cut through muscle and connective tissue. Another lobe of the thymus gland will be seen lying over the pericardial sac housing the heart. The wall of the pericardial sac is a tough membrane composed of two fused coelomic epithelial linings, the parietal pericardium and the parietal pleura. 

2) Cut into and push aside the pericardial sac. Carefully dissect away membranes adhering to the heart until you can identify the four chambers of the heart. 

a. The right atrium and left atrium are small, dark, anteriorly located heart chambers that receive blood from the venae cavae and the pulmonary veins, respectively: 

b. The right ventricle and left ventricle are large muscular heart chambers that contract to pump blood. A branch of the coronary artery may be seen on the heart surface where the left and right ventricles share a common wall. 

3) Trace the pulmonary circuit. As the heart contracts, blood is forced from the right ventricle into the pulmonary trunk, a large vessel lying on the ventral surface of the heart. Another large vessel, the aorta, lies just dorsal to the pulmonary trunk. 

a. Use forceps to pick away tissue around the pulmonary trunk and trace the pulmonary trunk as it curves cranially, giving off three branches: the right and left pulmonary arteries and the ductus arteriosus. 

b. Identify the ductus arteriosus and the left pulmonary artery (the right pulmonary artery is not readily visible). 
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The right and left pulmonary arteries are relatively small at this stage of development. They conduct blood to the right and left lungs, respectively: The ductus arteriosus is the short, large-diameter vessel that connects the pulmonary trunk to the aorta. Because the small right and left pulmonary arteries and compact lung tissue present an extremely resistant blood pathway, the greatest volume of blood will flow from the pulmonary trunk through the ductus arteriosus and directly into the aorta and systemic circulation, bypassing the pulmonary arteries and lungs. At the time of the fetus's birth, when air enters the lungs and the tissues expand, blood will more easily flow into the lungs. The ductus arteriosus closes off and eventually becomes a ligament. 

The Heart and the Systemic Circuit in the Thorax 

Blood returning from the lungs collects in the left atrium and flows into the left ventricle. When the heart contracts, blood is forced out the aorta, the origin of which is obscured by the pulmonary trunk. The first branch from the aorta is the small coronary artery, previously identified, leading to the heart muscle. The larger volume of blood passes through the aorta to all organs of the body but the lungs. Blood returns to the heart from organs of the body through two large veins, the cranial and caudal venae cavae. 

Procedure 

1) Identify the venae cavae and their major branches.

a. Push the heart to the pig's left tb see two large veins entering the right atrium; these are the cranial and caudal venae cavae.

2) Identify branches of the aorta near the heart . 

a. Push the pulmonary trunk ventrally and posteriorly to observe the curve of the aorta, the aortic arch, lying behind. 

b. Remove obscuring tissue and expose the first two major branches of the arch, which carry blood anteriorly: It may be necessary to remove the veins to do so. The larger of the branches, the brachiocephalic trunk, branches off first. The left sqbclavian artery branches off second. c. Identify the three major branches from the brachiocephalic trunk: the right subclavian artery, which gives off several branches that serve the right shoulder and limb area, and two common carotid arteries, which carry blood to the head. The common carotid arteries lie adjacent to the internal jugular veins. 

c. Trace the branches of the left subclavian artery into the left shoulder and front leg. The branch that passes deep toward the underside of the scapula is the subscapular artery. After the subscapular artery branches off, the left subclavian continues into the front leg as the left axillary artery. Additional branches of this artery complex may also be visible. 

d. The dorsal aorta sends branches into the hind legs (the external iliac arteries) and to the placenta (the umbilical arteries) through the umbilical cord. 
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Separate the muscles of the leg to see that the external iliac artery divides into the femoral artery and the deep femoral artery. The femoral artery carries blood to the muscles of the lower leg, and the deep femoral artery carries blood to the thigh muscles. 
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Day 5 : Review

Day 1 

Describe these anatomical terms:

· caudal, pelvic, pectoral, cranial regions


· Anterior/posterior

· Saggital/transverse

· Dorsal/ventral

· Saggital plane/frontal plane

· Medial/lateral

· The midsaggital cut line

· Proximal/distal

Locate and identify:

· Umbilical arteries

· Umbilical vein

· Allantoic stalk
· urogenital opening
· scrotal sacs
· labia
· genital papilla
· male or female?
· mammilary pappilae
· salivary gland
· Tongue 

· sensorypapillae

· Hard palate 

· Soft palate

· Unerupted teeth

· Pharynx

· Epiglottis

Day 2

Locate and identify:
· Esophagus
· parietal peritoneum
· liver

· gall bladder

· diaphragm

· esophagus 

· stomach

· gastric rugae

· spleen 

· small intestine

· large intestine

· rectum

· umbilical arteries

· pancreas

· mesentery

Day 3

Locate and identify:
· kidneys
· renal artery
· renal vein
· Renal cortex

· Renal pelvis

· Renal medulla

· Renal pyramids

· Ureter
· urinary bladder
· umbilical arteries
· allantoic stalk
· penis
· left ductus deferens and the right ductus deferens
· testis
· Testicles
· Epididymae
· Ductus deferens
· Ovaries
· Oviducts
· Uterus
· Vagina
Day 4

Locate and identify:
· thymus gland
· larynx
· trachea
· glottis
· thyroid gland
· esophagus
· lungs
· bronchi
· heart
· right atrium
· left atrium
· pulmonary veins
· venae cavae
· aorta
